Conditioned increases in anxiogenic-like behavior following exposure to contextual stimuli associated with cocaine are mediated by corticotropin-releasing factor.
Although cocaine is a powerful reinforcer, it has been reported to produce anxiety in humans and anxiogenic-like behavior in animals. The goal of this study was three-fold: (1) to determine the doses of cocaine that induce anxiogenic-like behavior in the elevated plus-maze in rats, (2) to determine if cocaine-associated contextual cues are capable of eliciting anxiogenic-like behavior in the absence of the drug, and (3) to identify possible mechanisms through which cocaine-associated cues affect behavior in the elevated plus-maze. Measurement of the amount of time that the animals spend exploring the open arms of the maze provides a sensitive index of anxiogenic-like behavior in rats. In experiment 1, rats were injected with 10 mg/kg, 20 mg/kg, or 30 mg/kg cocaine HCl or saline for 6 days. On day 6, the rats were tested in the elevated plus-maze 25 min after injection with cocaine or saline. The animals chronically treated with the three doses of cocaine exhibited a dose-dependent increase in anxiogenic-like behavior in the elevated plus-maze, compared to the saline-treated group. In experiment 2, cocaine-induced (30 mg/kg) conditioning was achieved using a simple contextual design. On the final day of the experiment (day 6), after 5 days of conditioning, the rats were exposed for 25 min to the cocaine-associated contextual cues, then placed in the elevated plus-maze. Animals that had been exposed to cocaine-associated contextual cues prior to being placed in the elevated plus-maze exhibited a significant increase in anxiogenic-like behavior compared to the control groups. However, pretreatment of the rats with the CRF antagonist, alpha-helical CRF9-41 (1 microg, i.c.v.), on the test day, prior to exposure to cocaine-associated contextual cues, attenuated the subsequent anxiogenic-like behavioral response in the elevated plus-maze (experiment 3). The results suggest that contextual cues associated with repeated treatment with 30 mg/kg cocaine are capable of eliciting anxiogenic-like behavior in the absence of the drug and that CRF mediates the expression of anxiogenic-like behaviors in the elevated plus-maze following exposure to cocaine-associated cues. The conditioned anxiogenic action elicited by cocaine-associated cues may have relevance for understanding the complex addictive nature of this drug and some of the clinical phenomena related to its use.